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ABSTRACT : 

PURPOSE: To obtain an optical recording medium enabling recording and reproduction by- 
using light with a specific wavelength and enabling reproduction or recording and 
reproduction by using light with a specific shorter wavelength by adding a complex of 
an azo compd. represented by a specific formula and a metal and a dye having large 
absorption with respect to a specific wavelength to a recording layer. 

CONSTITUTION: A recording layer containing coloring matter, a reflecting layer and a 
protective layer are successively laminated on a transparent substrate to obtain an 
optical recording medium enabling recording and reproduction by light of 770-880nm 
and enabling reproduction or recording and reproduction by light of 62 0-690nm. The 
recording layer contains a complex of an azo compd. represented by formula and a 
metal and coloring matter having large absorption with respect to a wavelength of 
720-850nm. In the formula, X is a residue forming a heterocyclic ring together with 
the nitrogen and carbon atoms bonded to X, Y is a residue forming an aromatic or 
heterocyclic ring together with two carbon atoms bonded to Y and Z is a group having 
active hydrogen. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the Orange Book specification which this invention is the veneer type optical recording medium which 
has the record layer which contains coloring matter on a transparent substrate, a reflecting layer, and a protective layer, and is the 
specification of a recordable compact disk (CD-R) especially -- satisfied (namely, 77O-800nm light record and reproduction -- 
it can do) - and - 620-690nm It is related with the optical recording medium in which reproduction or record, and reproduction 
are possible by the light laser beam. 
[0002] 

[Description of the Prior Art] The optical recording medium which prepared the metaled reflecting layer on the record layer in 
order to use coloring matter as a record layer and to enlarge a reflection factor as an example of a veneer type optical recording 
medium, and prepared the protective layer on this further and which can be added, for example, « Optical Data Storage 1989 
Technical It is proposed by Digest Series Vol.1 45 (1989), JP,2-132656,A, JP,2- 168446, A, JP,3-215466,A, etc., and the 
commercial scene is presented as a CD-R medium, this medium and the semiconductor laser of 780 nm ~ being recordable ~ 
and ~ It has the feature that it is reproducible with the CD player and CD-ROM player of marketing which carries the 
semiconductor laser which is 780nm. 

[0003] However, for recording mass information like a digital animation, chart lasting time is as short as 15 or less minutes. 
Moreover, if the medium of the former [ miniaturization / of a device ] in ** is made small, it runs short of capacity. The 
conventional CD-R medium It is recently although record and reproduction were performed using the semiconductor laser which 
has the wavelength around 780nm. 620-690nm Semiconductor laser is developed, it becomes higher-density record and/or 
reproducible, and development of the player dealing with a high-density medium is considered. 

[0004] Under the present circumstances, the conventional CD-R medium is wanted at least to be reproducible from the point of 
compatibility with the player dealing with a high-density medium. The player of this high-density correspondence is also a CD-R 
medium from the point of this compatibility, although it is design so that it may have the high-density medium and compatibility 
which are make by the same method as CD, CD-ROM, and this which are the medium only for reproduction which makes a 
reflecting layer aluminum ( aluminum) with which the commercial scene is present now. 620-690nm The reflection factor to light 
is want to have 25% or more preferably 20% or more. 

[0005] However, about the conventional CD-R medium [ finishing / record ], it is 620-690nm. low to high to which a reflection 
factor will be as small as about 10%, and a modulation factor will also be small, and the reflection factor of the Records 
Department will increase if it reproduces by semiconductor laser It is recorded (high to low record to which the reflection factor 
of the Records Department decreases when it incidentally reproduces with 780nm light). Furthermore, the big distortion to a 
record wave is observed. The conventional CD-R medium for the fault of such many, and 620-690nm It was made difficult to 
reproduce with light, moreover, reproduction light stability - inferior ~ for example, ~ Even if it reproduces with a 0.5mW 
output, it also has the trouble that a record signal deteriorates in several reproduction. 

[0006] The coloring matter used for the record layer of the conventional CD-R medium which described the reason above is 
620-750nm, if it measures in the state where the film was made to form. Since it has big absorption, it is 620-690nm. A reflection 
factor becomes small, and a modulation factor is also small and reproduction light stability becomes bad conversely. Moreover, 
about a waveform distortion, the optical path length of the record pit section the reason 620-690nm To light, since it is uneven, 
this invention persons presume. 

[0007] Japanese Patent Publication No. The medium which used the metal complex of the azo compound of the invention in this 
application for the record layer is indicated by 5-67438. However, this medium is not a thing aiming at CD-R, satisfies the 
Orange Book which is a thing aiming at record and reproduction, and is the characteristic operation effect of the invention in this 
application by the light of one wavelength, and is 620-690nm. Light cannot be reproduced, either, or it cannot record and 
reproduce. For example, a record layer the medium of example 1 publication of this official report Since it has the absorption 
maximum near 800nm, an Orange Book is not satisfied. Moreover, medium of examples 13-15 It is 780nm although record and 
reproduction can be performed with 633nm light. With light, it is unrecordable. 

[0008] On the other hand, the medium which uses cyanine system coloring matter and the mixed coloring matter of an azo metal 
chelate compound as a record layer is indicated by the international application public presentation WO 91/18950. Using 
dicarbocyanine (pentamethine cyanine) coloring matter for this official report as a cyanine dye, this medium is 600-800nm. It has 
absorption and is indicating excelling in lightfastness and moisture resistance, however, this medium — 780nm it aims at the 
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record and reproduction by semiconductor laser 620-690nm When it reproduces with light, a reflection factor is small and a 
modulation factor is also small And it is inferior to reproduction light stability. The reason is because this is using 
dicarbocyanine coloring matter primarily, and this coloring matter 600-720nm It is because it has big absorption. In addition, if 
this blending ratio of coal is made small when dicarbocyanine coloring matter is used, it is 620-690nm. The reflection factor to 
light is 780nm, although it becomes large and reproduction light stability also becomes good. The record sensitivity to light falls 
and practical use cannot be presented anyway. 



[Problem(s) to be Solved by the Invention] this invention persons and the light of 780 nm » using - record and reproduction -- 
possible and -- the result which examined many things that the medium which the light which is 620-690nm also reproduces 
reproduction or record, and ] should be developed -- the latus wavelength range - crossing the absorption property of a record 
layer - control -- things -- and this invention was completed by finding out the coloring matter which is easy to control 



[Means for Solving the Problem] this invention comes to carry out the laminating of the record layer, reflecting layer, and 
protective layer which contain coloring matter on a transparent substrate one by one. 770-800nm Record and reproduction are 
possible with light, and it is 620-690nm. Light is also used as the optical recording medium in which reproduction or record, and 
reproduction are possible, this record layer -- the following general formula -- a complex with the metal of the azo compound 
expressed with (1 [-izing 2]), and 720-850nm the optical recording medium characterized by containing the coloring matter 
which has big absorption - it is ~ moreover [001 1] 



In [formula (1), the basis on which Z has active hydrogen for the residue which becomes together with two carbon atoms which, 
as for Y, it has combined about the residue which X becomes together with the nitrogen atom and carbon atom which it has 
combined, and forms a heterocycle, and forms a ring or a heterocycle is expressed.] 

The absorption-peak wavelength in the state where the film of the metal complex of an azo compound was formed is 620nm. It is 
the optical recording medium which is the following. Moreover, it measured through the substrate. The reflection factor to 
780nm light 65% or more, and 680nm and/or ~ The reflection factor to 635nm light is the optical recording medium which is 
20% or more, moreover, 680nm and/or ~ The reflection factor to 635nm light is the optical recording medium which is 25% or 
more. Moreover, 720-850nm The coloring matter which has big absorption Cyanine dye, It is the optical recording medium 
which is coloring matter chosen from phthalocyanine dye and naphthalocyanine dye. Moreover, 720-850nm It is the optical 
recording medium whose coloring matter which has big absorption is a TORIKARUBO cyanine dye, and is 720-850nm. The 
coloring matter which has big absorption is the optical recording medium which are a phthalocyanine and naphthalocyanine dye. 
[0012] Hereafter, this invention is explained in detail. As a transparent substrate used in the optical recording medium of this 
invention, the permeability of the light which performs record and read-out of a signal is 85% or more, and what has a small 
optical anisotropy is desirable. For example, a resin substrate with an acrylic resin, polycarbonate resin, polyolefin resin, etc. 
well-known in itself is mentioned. The shape of a tabular or a film has as these substrates, and even if the configuration is 
circular, a card-like is sufficient as it. You may have the guide rail and pit which express a record position with the front face of 
these substrates. Although giving at the time of fabrication of a substrate is desirable as for such a guide rail and a pit, they can 
also prepare and give an ultraviolet-rays hardening resin layer on a substrate. 

[0013] In the azo compound expressed with the general formula (1) used in the invention in this application, X expresses the 
residue which becomes together with the carbon atom and nitrogen atom which it has combined, and forms a heterocycle, and the 
residue which specifically forms a thiazole ring, a benzothiazole ring, a pyrid benzothiazole ring, a benzo pyrid thiazole ring, a 
pyrid thiazole ring, a pyridine ring, a quinoline ring, etc. is mentioned. These heterocycles may have the substituent. as an 
example of a substituent An alkyl group, an alkyl-halide machine, an aryl group, an alkoxy group, a halogenation alkoxy group, 
An aryloxy group, an alkyl thio machine, an alkyl-halide thio machine, an aryl thio machine, An aralkyl machine, a halogen 
atom, a cyano group, a nitro group, an ester machine, a carbamoyl group, An acyl group, the acylamino machine, a sulfamoyl 
group, a sulfonamide machine, the amino group, a hydroxyl, a phenylazo machine, a pyridinoazo group, a vinyl group, etc. are 
mentioned, and these substituents may have the substituent further. The alkyl group of the carbon numbers 1-25 in which the 
substituent desirable in the substituent on a heterocycle may have the substituent, The phloroalkyl machine of the carbon 
numbers 1-25 which may have the substituent, the alkoxy group of the carbon numbers 1-25 which may have the substituent, A 
halogen atom, a cyano group, a nitro group, the alkyl thio machine of the carbon numbers 1-25 which may have the substituent, 
The phloroalkyl thio machine of the carbon numbers 1-25 which may have the substituent, The carbon number 1 which may have 
the substituent - 25 alkyl sulfamoyl group, The phenyl sulfamoyl group of the carbon numbers 6-30 which may have the 
substituent, The phenylazo machine which may have the substituent, the pyridinoazo group which may have the substituent, The 
ester machine of carbon numbers 2-26, the carbamoyl group of carbon numbers 2-26, the acyl group of carbon numbers 2-26, 
The acylamino machine of carbon numbers 1-25, the sulfonamide machine of carbon numbers 1-25, - NR One R2 (Alkyl Group 
of Carbon Numbers 1-25 in which Rl and R2 May Have Hydrogen Atom and Substituent Independently, Respectively --) Or the 
phenyl group which may have the substituent is expressed and it is Rl and R2. It may become together and 5 member rings or 6 



[0009] 



[0010] 




[Formula 2] 
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member rings may be formed. A hydroxyl, -CR3 =C(CN) R4 (R3 expresses a hydrogen atom or the alkyl group of carbon 
numbers 1-6, and R4 expresses a cyano group or the alkoxy carbonyl group of carbon numbers 2-7), etc. are mentioned. 
[0014] In the azo compound expressed with a general formula (1), Y expresses the residue which becomes together with two 
carbon atoms which it has combined, and forms a ring or a heterocycle, and the residue which specifically forms the benzene 
ring, a naphthalene ring, a pyridine ring, a pyridone ring, a tetrahydroquinoline ring, or a pyrazole ring is mentioned. These rings 
or heterocycles may have the substituent. as this substituent An alkyl group, an alkyl-halide machine, an aryl group, an alkoxy 
group, a halogenation alkoxy group, An aryloxy group, an alkyl thio machine, an alkyl-halide thio machine, an aryl thio machine, 
An aralkyl machine, a halogen atom, a cyano group, a nitro group, an ester machine, a carbamoyl group, An acyl group, the 
acylamino machine, a sulfamoyl group, a sulfonamide machine, the amino group, a hydroxyl, a phenylazo machine, a 
pyridinoazo group, a vinyl group, etc. are mentioned, and these substituents may have the substituent further. As a desirable 
substituent, in the substituent on these rings or a heterocycle The alkyl group of the carbon numbers 1-25 which may have the 
substituent, the phloroalkyl machine of the carbon numbers 1-25 which may have the substituent, The alkoxy group of the carbon 
numbers 1-25 which may have the substituent, the FURORO alkoxy group of the carbon numbers 1-25 which may have the 
substituent, A halogen atom, a cyano group, a nitro group, the phloroalkyl thio machine of the carbon numbers 1-25 which may 
have the substituent, The carbon number 1 which may have the substituent - 25 alkyl sulfamoyl group, The phenyl sulfamoyl 
group of the carbon numbers 6-30 which may have the substituent, The phenylazo machine which may have the substituent, the 
pyridinoazo group which may have the substituent, The ester machine of carbon numbers 2-26, the carbamoyl group of carbon 
numbers 2-26, the acyl group of carbon numbers 2-26, The acylamino machine of carbon numbers 1-25, the sulfonamide 
machine of carbon numbers 1-25, -NR one R2 (Rl and R2 are the same as the aforementioned definition), a hydroxyl, -CR3 
=C(CN) R4 (R3 and R4 are the same as the aforementioned definition), etc. are mentioned. 

[0015] Although there will be especially no limit if it is the basis which has active hydrogen as Z in the azo compound expressed 
with a general formula (1), as a desirable thing - OH, -COOH, and -S03 ~ H, -B(OH)2, and -NHSO Two R5 (R5 ~ Hydrogen 
Atom --) Express the phenyl group which may have the alkyl group or substituent of the carbon numbers 1-25 which may have 
the substituent. - CONH2, -S02 NH2, and -NH2 etc. - it is mentioned and -OH, -COOH, -S03 H, and -NHSO two R5 (R5 is 
the same as the aforementioned definition) are especially mentioned as a desirable thing In addition, although you may use in a 
form with this on the occasion of formation of an azo metal complex compound when Z is the basis which can be dissociated to 
an anion like -OH, -COOH, and -S03 H, you may use in the form of a salt with a cation, as this cation — Na+, Li+, and K+ etc. ~ 
the cation of an inorganic system, and P+4 (C6 H5), N+4 (C2 H5) and N+ ~ 4 (C4 H9) and C6 H5 N+3 (CH3) etc. - an organic 
system cation is mentioned 

[0016] In this invention, the aforementioned azo compound is used as a metaled complex. As a metal which has the capacity 
which forms an azo compound and a complex, transition metals, such as nickel, cobalt, iron, a ruthenium, a rhodium, palladium, 
copper, an osmium, iridium, and platinum, are desirable, and nickel, cobalt, copper, and palladium are desirable especially, for 
example. These are acetate, a halogenide, and BF4 at the time of manufacture. - It is used in the form of a salt etc. and is 
obtained as a complex configurated in the azo compound as nickel2+, Co2+, Co3+, Cu2+, Pd2+, etc. The metal complex of the 
azo compound used for this invention is Furukawa;AnalyticaChimica Acta 140 (1982) 281-289. It can form according to the 
method of a publication. 

[0017] As a desirable example of the metal complex of the azo compound used for this invention, it is JP,5-67438,B. The 
compound of a publication is mentioned to Tables 1-9 of the international application public presentation WO 91/18950. if the 
metal complex of the aforementioned azo compound is independently used for a record layer in this invention Record sensitivity 
to 780nm light 635 — and/or — The reflection factor of 680nm light has the relation of a trade-off, and both cannot be satisfied. 
780nm light -- receiving - a high reflection factor and high sensitivity - it is ~ and ~ 635 ~ and/or ~ In order to secure 25% or 
more of reflection factor preferably 20% or more to 680nm light The absorption-peak wavelength of the metal complex of said 
azo compound A thing 620nm or less (in a certain case, two or more absorption peaks make it most the peak by the side of long 
wavelength) is desirable, and adds to the metal complex of an azo compound. 720-850nm The coloring matter which has big 
absorption is used together. 720 -850nm As an example of coloring matter of having big absorption, a cyanine dye, 
phthalocyanine dye, naphthalocyanine dye, benzoquinone coloring matter, an anthraquinone pigment, a dithiol metal complex, 
etc. are mentioned. Although absorption wavelength may change greatly with kinds of substituent metallurgy group in said 
coloring matter, it sets to this invention, and in short, it is 720-850nm. The coloring matter which has big absorption (absorption 
near the maximum absorption or the maximum absorption), and is excellent in compatibility with the metal complex of an azo 
compound is desirable. As a desirable example, TORIKARUBO cyanine system coloring matter, phthalocyanine system coloring 
matter, naphthalocyanine system coloring matter, etc. are mentioned. In addition, although the absorption property of coloring 
matter changes with meeting states of a molecule and absorption properties differ by the solution, the individual (film), and 
concentration, let the maximum absorption wavelength in this invention be the value measured where a film is formed by the 
coloring matter independent. As said example of representation of a TORIKARUBO cyanine dye, the India renin system 
TORIKARUBO cyanine dye shown by following general formula (2) [-ized 3] is mentioned. 
[0018] 
[Formula 3] 
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(P and P f expresses among a formula the residue which forms the benzene ring or the naphthalene ring which may have the 
substituent independently, respectively.) A expresses the connection machine for forming the straight chain and the annular 
TORIKARUBO cyanine which may have the substituent. R6, R7, R8, R9, the alkyl group by which RIO and Rl 1 may be 
replaced independently, respectively, the aryl group which may be replaced, the alkenyl machine which may be replaced, or the 
cycloalkyl machine which may be replaced — expressing ~ Q- An anion is expressed. 

It is desirable any of following general formula (2a) - (2d) [-izing 4] they are as an example of A in a general formula (2). 

[0019] 

[Formula 4] 

CH = CH-CH = C-CH = CH-CH (2a) 





(T expresses a hydrogen atom, an alkyl group, an aryl group, an alkoxy group, a cyano group, and a halogen atom among a 
formula) 

moreover, Q+ of a general formula (2) as an example - I-, Br-, and CI- etc. - a halogen anion, C104-, BF4-, and B(R)4- A 
dithiol metal complex anion etc. is desirable. 

[0020] The example is indicated by JP,58-1 12790,A, JP,58-1 14989,A, JP,59-85791,A, and JP,60-83236,A from this India renin 
system cyanine dye's. Moreover, this coloring matter is compoundable according to the method indicated by said patent. As an 
example of representation of said phthalocyanine and naphthalocyanine dye, the coloring matter shown by following general 
formula (3) [-ized 5] is mentioned. 
[0021] 

[Formula 5] * 




(3) 



(LI, L2, L3, and L4 express among a formula the residue which forms the naphthalene ring which may have the benzene ring 
which may become together with two carbon atoms which it has combined independently, respectively, and may have the 
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substituent, or the substituent.) The alkyl group, aryl group which may have the substituent as a substituent, An alkoxy group, an 
aryloxy group, an alkyl thio machine, an aryl thio machine, a halogen atom, a hydroxyl group, a carboxyl group and its salt, an 
ester machine, a sulfonamide machine, the amino group, an ammonium, a sulfonic group, its salt, etc. are mentioned. Moreover, 
M expresses the metal which has a metal, a metallic oxide, a metal halogenide, and a substituent. 

Although said absorption wavelength of a phthalocyanine and naphthalocyanine dye changes a lot by the kind of substituent of 
the benzene ring or a naphthalene ring, and the kind of central metal (M), it can choose a substituent and a central metal (M) 
easily so that it may have big absorption in 720-850nm. 

[0022] The example of this phthalocyanine and naphthalocyanine dye is JP,61-154888,A. JP,61-197280,A JP,6 1-246091, A It is 
indicated by JP,63-25092,A, JP,63-57287,A, JP,63-57288,A, JP,63-57289,A, JP,63-57290,A, JP,63-62794,A, etc. Moreover, 
these coloring matter is compoundable by the method currently indicated by the aforementioned patent. 

[0023] It sets to this invention and they are the metal complex of an azo compound, and 720-850nm. As for the operating rate of 
the coloring matter which has big absorption, 99:1-60:40 are desirable at a weight ratio. If there are too many operating rates of 
the metal complex of an azo compound If the record sensitivity in 780nm falls and it is too few The reflection factor in 780nm 
becomes less than 65% and is not desirable. This record sensitivity As for the operating rate of the point of the reflection factor 
in 780nm to the aforementioned coloring matter, 95:5-70:30 are more desirable. 

[0024] The metal complex of the azo compound described above in this invention through the under-coating layer of a direct or 
inorganic system or an organic system on the substrate, and 700-850nm The record layer containing the mixture of the coloring 
matter which has the maximum absorption is prepared. Although the method of preparing this record layer has for example, the 
spin coat method, dip coating, a spray method, a vacuum deposition, etc., its spin coat method is simple and it is desirable. [ of 
the method ] As an application solvent at the time of forming membranes by the spin coat method, it is tetrafluoro propanol, an 
OKUTA fluoro pentanol, a tetrachloroethane, the bromoform, dibromoethane, diacetone alcohol, a methyl cellosolve, 
ethylcellosolve, a methyl lactate, and 3-hydroxy. - It is 3. - Methyl -2 - A butanone, an octane, a methylcyclohexane, 
ethylcyclohexane, a dimethyl cyclohexane, etc. are desirable. In case a record layer is formed, a binder can also be used together 
if needed. As a desirable binder, polyvinyl alcohol, a polyvinyl pyrrolidone, a nitrocellulose, cellulose acetate, ketone resin, 
acrylic resin, a polyvinyl butyral, a polycarbonate, etc. are mentioned, the thickness of a record layer ~ usually -- 50nm - 1 
micrometer desirable ~ 70nm - 500nm it is . 

[0025] In this invention, a reflecting layer is prepared on the record layer containing said coloring matter. As a reflecting layer, 
the alloy containing metals and these metals, such as gold, silver, aluminum, copper, and platinum, is used, the thickness of a 
reflecting layer « usually -- 40nm - 300nm ~ desirable - 60nm - 200nm it is . Moreover, you may prepare improvement in a 
reflection factor, and the interlayer of an inorganic system well-known for the improvement of a recording characteristic, or an 
organic system between a record layer and a reflecting layer. Furthermore, in this invention, in order to protect a record layer and 
a reflecting layer, you may prepare a protective layer on a reflecting layer. As a protective layer, ultraviolet-rays hardenability 
acrylic resin, an ultraviolet-rays hardenability epoxy resin, a silicone system hard-coat resin, etc. are used. Moreover, you may 
form ultraviolet-rays hardening resin, an inorganic system thin film, etc. to a substrate mirror-plane side for antisticking, such as 
a surface protection and dust. 

[0026] Thus, the optical recording medium of the obtained this invention can perform record and reproduction by converging a 
laser beam on a record layer. Especially the medium of this invention is 780nm. It can record by the laser beam, and the 
reflection factor to this light is obtained 65% or more, and the Orange Book specification which is the specification of CD-R is 
satisfied. Furthermore, 620-690nm The reflection factor to light is obtained 20% or more, and it is the next term. 620-690nm It is 
reproducible with the high-density correspondence optical disk player carrying laser, wavelength of the light used for the next 
high-density correspondence player 620-690nm it is ~ although « as the wavelength of the laser with which practical use is 
presented - for example ~ 635nm - or - It is before and after 680nm. 

[0027] <BR>. [Example] Hereafter, although an example explains this invention concretely, these are mere instantiation, and the 
technical range of this invention limits them by this, and they are not solved. 

Example 1 thickness 1.2mm, diameter Groove of the shape of a 120mm spiral (a depth of 140nm, width-of-face 0.4micrometer, 
pitch 1 .2micrometer). 3.5% of the weight of the OKUTA fluoro pentanol solution of the compound of the rate of the weight ratio 
90:10 was dropped for nickel complex and the TORIKARUBO cyanine dye [-izing 6] (Bl) of the azo compound (Al) shown 
below at the core of the field which has the groove of the injection-molding polycarbonate substrate which it has, this resin 
substrate was rotated, and the record layer which consists only of coloring matter substantially on a resin substrate was formed. 
Next, the golden thin film with a thickness of 80nm was formed by the spatter as a reflecting layer on this record layer. 
[0028] Furthermore, the spin coat of the ultraviolet-rays hardening resin (SD-17, Dainippon Ink make) was carried out on this 
reflecting layer, ultraviolet rays were irradiated, the protective layer of 5 micrometers of thickness was formed, and the optical 
recording medium was manufactured, in addition (Al) the absorption-peak wavelength in the state where the azo metal complex 
formed the film - 580nm it is » 500-600nm It has big absorption (Bl). a cyanine dye » absorption-peak wavelength - 800nm it 
is -- 720-850nm It has big absorption. 
[0029] 
[Formula 6] 
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CH, CliCH, CH. CH, 

While putting this optical recording medium on a turntable and rotating it with the linear velocity of 2.8 m/s 780nm After 
changing a record laser power, living long and recording FM modulating signal, controlling a laser beam using the drive (Philips 
CDD- 521) which carried the semiconductor laser which has oscillation wavelength to converge on the record layer on a groove 
through a substrate, the same equipment is used, and it is lmW about a laser output. The signal which recorded by carrying out 
was read. 9mW An error rate is the smallest (the optimal record power), and the time of a laser output was 3x10-3. Moreover, it 
was checked that record also with a sufficiently large (it collected into [Table 2] for details) very good modulation factor and 
reproduction can do the reflection factor of the non-Records Department jitter 24ns 70%. Moreover, distortion was hardly 
observed by the reproduction wave. 

[0030] Next, this recorded medium The signal was reproduced with the high-density correspondence player which carried 
635nm semiconductor laser. A reflection factor is high to low to which it is obtained 30%, and a modulation factor is also large 
and the reflection factor of the Records Department decreases. It was record. Moreover, the error rate and the jitter were small, 
very good reproduction was completed and reproduction light stability was also satisfactory. Furthermore, when it reproduced 
with the player which carried the semiconductor laser of 680 nm, the reflection factor of the non-Records Department is 26% and 
high to low. It is record and reproduction also of a modulation factor with small very good error rate and jitter was completed 
greatly. 

[003 1] Azo compound indicated in the examples 2-7 [Table 1] (A) ( Al - A5) Metal (M) complex 700-850nm According to the 
example 1, the medium was made and evaluated except using the coloring matter (B) (Bl -B4) which has big absorption, and 
[-izing 7]. 780nm And 635nm The reproduction result was summarized in [Table 2]. In addition, each of all media is high to low. 
By record, they are 780nm and 635nm. It was small, and very good reproduction of both error rates and jitters was completed, 
and its reproduction light stability was also satisfactory. 
[0032] 
[Formula 7] 
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The medium was made according to the example 5 (the metal complex and dicarbocyanine coloring matter of an azo compound 
are used at a rate of 40:60) of the example of comparison 1 international application public presentation WO 91/No. 18950, and 
the same method as an example 1 estimated. 780nm Although record and reproduction were very good, in reproduction by 635 
nm, the reflection factor was as small as 9%, and most modulation factors were not obtained, and reproduction was not 
completed. In addition, the maximum absorption wavelength in the state where the film of this dicarbocyanine coloring matter 
was formed at 690nm, it is 600-720nm. It has big absorption. 

[0033] The same method as the example 1 of comparison made and estimated the medium except having used the metal complex 
and dicarbocyanine coloring matter of an azo compound in the example 1 of example of comparison 2 comparison by the weight 
ratio 25:75. 635nm Although the reflection factor of the non-Records Department which can set was obtained 30%, in 780 nm, 
record power was hardly unrecordable as for 1 5mW. 

[0034] Metal (M) complex of the azo compound (A) indicated for the examples 3 and 4 of comparison [Table 1] 700-850nm 
According to the example 1, the medium was made and evaluated except using the coloring matter (B) which has big absorption. 
The result was summarized in [Table 2] with other examples. Medium of the example 3 of comparison Record power was 
unrecordable as for 15mW by 780nm. Moreover, although the medium of an example 4 was high sensitivity, its reflection factor 
in 780 nm was low, and has not reproduced it with a CD-ROM player. 
[0035] 
[Table 1] 
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* Operating rate .. Metal complex:addition coloring matter which is an azo compound (B) 

[0036] 
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In addition, a modulation factor is usual. What is necessary is to just be obtained 0.6 or more. 

[0037] The medium of example 8 example 1 is used and it is 680nm. The drive which carried semiconductor laser, and 630nm 
helium-Ne Record and reproduction were performed using the drive which carried laser. Record and reproduction with both 
good drives were completed. 
[0038] 

[Effect of the Invention] It sets to this invention so that clearly from a publication especially the example, and the example of 
comparison of this invention, the optical recording medium which comes to carry out the laminating of the record layer which 
contains coloring matter on a substrate, a reflecting layer, and the protective layer one by one - setting a record layer -- metal 
complex of an azo compound 720-850nm by using the coloring matter which has the maximum absorption, record and 
reproduction are possible with the light of 780 nm (Orange Book specification is satisfied) - it is » and - 620-690nm 
Reproduction or record, and reproduction are possible using laser. 



[Translation done.] 
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